INTRODUCTION
In general, an economy is not an isolated system but it is subject to the disturbances from other subsystems of the society. This observation is particularly important for theoretical and empirical investigations in international economics or regional sciences, which study the economic interactions between several regions. Asada (1995) presented a dynamic model of small open economy by introducing international trade and international capital movement into the Kaldorian business cycle theory. Asada (1995) investigated both of the fixed exchange rate system and the flexible exchange rate system in a framework of the continuous time model without stochastic disturbance (noise). Asada et al. (1998) we concentrate on the system of flexible exchange rates. We investigate by means of analytical method and numerical simulations the properties of threedimensional system, in which a parameter which represents the adjustment speed of the adaptive expectation of exchange rate is fluctuated by noise.
Asada et al. (1998) showed in a framework of the fixed exchange rate system that the noise may not only obscure the underlying structures, but also reveal the hidden structures, for example, chaotic attractors near the window. In this paper, we show (1) noise may suppress the burst of flexible exchange rate when its behavior begins to burst as a bifurcation parameter (adjustment speed of the goods market) is increased, (2) the windows of cycle can be broken by noise, and (3) noise may reveal the hidden structures.
FORMULATION OF THE MODEL
The basic system of equations is given as follows*" 
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> E+ E (7 + crc,)(E,-E); 7 > 0, cr 0, (10) is a characterization of the flexible exchange rate system, i.e., it is assumed that the exchange rate is adjusted instantaneously to keep the equilibrium of the total balance of payments (A,-0). Equation (11) is a formalization of the 'adaptive expectation hypothesis' concerning the expected exchange rate. It is assumed that the speed of adaptation is fluctuated by noise. Equation (12) says that under flexible exchange rate system the domestic monetary authority can control money supply contrary to the case of fixed exchange rate system, so that we can consider the money supply (M) as an exogenous variable.
We can reduce the above system (1)- (12) to the following system of equations*: (14) into (13), we obtain the following system of 'fundamental dynamical equations"
(i)
On the other hand, the continuous time version without noise effect which was formulated in Asada (1995) is read as
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It is easily shown that the equilibrium point Y*, K *, E *) of the system (S1) is identical to that of the system ($2), and Asada (1995) showed that there exists an equilibrium point (Y*, K*, E *) > (0, 0, 0) in the system ($2) under some reasonable conditions. From now on, we assume that there exists an economically meaningful equilibrium point in the system (S).
Under the fixed exchange rate system, money supply endogenously fluctuates according as the total balance of payments is positive or negative. See Asada (1995) The economic implication of this result is very clear. When Yt increases, the current account (Jz) decreases through the increase of the import, while the capital account (Qt) increases through the increase of the domestic rate ofinterest. Iffi/is small, the 'current account effect' dominates the 'capital account effect' so that the total balance of payments (At) decreases. In this case, the exchange rate (Et) must increase to keep the equilibrium of the balance of payments (At=0 (1) The equilibrium point of the system (S2) is locally stable if , is sufficiently large.
(2) Suppose that Iy + Lr > c(1 r) at the equilibrium point. Then, the equilibrium point of the system ($2) becomes locally unstable when is sufficiently small and c is sufficiently large.
This proposition implies that in a continuous time version of our model, large capital mobility between countries (or regions) tends to stabilize the system. Does this conclusion also apply to the discrete time version? In fact, proposition (1) does not apply to the system (S1), because in the discrete time version the 'overshooting phenomena' are not negligible so that the system becomes unstable when the degree of capital mobility is too large. Now, let us prove this assertion formally by assuming cr 0 (no stochastic disturbance).
We can write the Jacobian matrix of the system (S1) which is evaluated at the equilibrium point as 
See, for example, Gandolfo (1996) 
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Equation (24) is a formalization of the Kaldorian S-shaped investment function. Substituting Eqs. (25) and (26) into the equilibrium condition of the balance of payments (Eq. (13)(iii) (or 0) , the equilibrium point is (Y*, K*,Ee*)= (Y*,K*,E*)--(l12,450, 1.56), which is independent of the value of the parameter c.
In order to investigate the noise effect, the speed of adjustment in adaptive expectation hypothesis of exchange rate ('7) is fluctuated by noise. In general, there are two types of noise, i.e., additive noise and parametric noise. In the case of additive noise, noise is added to a certain deterministic equation, and in the case of parametric noise, a certain parameter of a deterministic equation is fluctuated by noise.
Crutchfield et al. (1982) studied the effect of noise for logistic equation and showed that the effect of parametric noise is equivalent to that of additive noise. However, it is not always true for high dimensional system. In this study, we treat with the case of parametric noise because it is likely for the foreign exchange rate to be fluctuated by noise. For the details of numerical simulation of the Kaldorian business cycle model with parametric noise in a closed economy, see Dohtani et al. (1996) .
The following statement summarizes the results of our numerical simulation:
(1) The behavior of flexible foreign exchange rate (E) begins to burst as the adjustment speed in the goods market (c) is increased in the system without noise.
(2) Noise may suppress the burst of exchange rate, in other words, noise may reveal the hidden structures.
(3) The windows of periodic solution can be broken by noise and the hidden chaotic structure may appear. dynamic interactions between regions. The simplest version of such a model is two country model. The analysis of such a complicated system is beyond the scope of the present paper and it is left for our research in future.
